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AREA RATIO (%) 

ON 

£3 C FLUORINE CONCENTRATION = 0.045 wt% 

O (57) Abstract: Disclosed is an R-Fe-B-based rare earth permanent magnet material which is characterized by being composed of, 
O \ n mass pereent, 25-45 wt% of R (R is one ore more of Nd, Pr, Dy Tb and Ho), 0.1-4.5 wt% of Co, 0.8-1.4 wt% of B 0.05-3.0 wt% 
^ of Al 0 02-0 5 wt% of Cu, 0.03-0.5 wt% of M (M is one or more of Zr, Hf, Ti, Cr, Nb, Mo, Si, Sn, Zn, V, W and Cr), 0.01-0.5 wt% 
O of C, 0.05-3.0 wt% of O, 0.002-0.1 wt% of N, 0.001-2.0 wt% of F and the balance of Fe and unavoidable impurities. 
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m; | mil: 



SD, SL, SZ, TZ, UG, ZM, ZW), (AM, AZ, 

BY, KG, KZ, MD, RU, TJ, TM), 3 - P ^ / < (AT, BE, 
BG, CM, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



5o = 0 "w 5wt%. B = 0. 8-1. 4wt%, A 1=0. O 5 - 3 , O w t <* C u = O . 
0. 5wt%. M=0. 0 3-0. 5wt% (Ml*Zr. H f % T i Cr Nb Mo. S i . S n . 
V,WSi;Cr0^llXtt2lJa±), C = 0. Ol-O. 5wt%. 0=0. 0 5 ~ 3 . 0 w t %, 
N = 0. 002-0. 1 w t %. F = 0. 001-2. Ow 
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[oooi] *ftw&. M^&&m^<&&^fcR-Fe-B&ft±m&!KM?5ttmKm-rz> 



[0002] ^±m^m^. mtiftm&mcmm&&rttib . m^m-rm^^ 

[0003] CtUire. R-Fe-B^^aW^#^Hft£ft-h> &tf_tfBfl®£r& : 

«>fc, Ti, Nk BU V»^UfcWWW»'(«rHBa59-64733#^#, #BWB59 
-132104^§-<&$&#Hflh ^^«r5fe#-rS^«>t-. Te, Zn, Se^&^TUUK* 
*t5|SK#||BS60-176203^$8#m)^ t»«!«*fr©fWte©;fc»^ CuSrO. 
.02-0. 5at%^PUfc^W(#^ 5 l z l-219143^##m), Btett©* 3 
<Dfc*^ FetrCoJ5:tmi-Ci«?SS^©mbfca^^(#fF^2675430^# 

' f±Y N La. Pi\ Nd, Sm, Eu, Gd s Tb, Dy, Ho, Er, Tm, Yb, Lu) frftftlLfcflE 

(# H¥i i - 25i i25#^ 111) fcWftS&Sfttrv ^ 0 
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[0005] *mwn. m^^t:m^<^utR-Fe-B^±m^^m^u^m^-r 

[0006] *&w#bte. ±&mm*m fc-rsfc* KWMmttvttte^ R-Fe -B^ 7 m 
m^mmm^tit^ymn, R-o-F^*KR»Nd, p r , d y , Tbxtmo© 

, c^^J:9R-Fe-B7l<^a^W^^^^-t#^*^^^^W u ^ 

[0007] flP*>, W f*, MW^tR= 25~45wt% (RftNd, Pr, Dy, Tb&tmo© 
5*>l®Xfi2®^±), Co=0. 1—4. 5wt%. B=0. 8—1. 4wt%, A1=0. 05~ 
' 3. Owt% Cu=0. 02—0. 5Wt%> M=0. 03—0. 5wt% (MfcfcZr; Hf, Ti, Ci\ 
NK Mo. Si, Sn, Zn, V. w;RtfCr<B5*>l»X»2*£*±) . C=0. 01-0. 5wt 
o /o> o=0. 05—3. Owt%, N=0. 002—0. lwt%, F=0. 001—2. 0wt%. B. 

[0008] *&mz£9* mtt&fo-kL* «SHft©«ttfcR-Fe-B**±«*^flttS«- 
[0009] [Hl]7y**0. 045»%^bfc^<DR-Fe-B*«5*mo«||Sff«fc«^ 
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o . ... ... 

[ooio] *»w©R-Fe-B3R*±«3k^«w*r»ri, «*if#^ (wt%) -e 

R(Nd. Pr, Dy, Tb. HoCDlSX{i2®l^±) :25~45wt%. 
Co:0. 1~4. 5wt%. 
B:0. 8~1. 4wt%. 
A1:0. 05~3. Owt%, 
Cu:0. 02~0. 5wt% N 

M(Zr, Hf, Tu Cr. NK Mo, Si, Sn, Zn, V, W, CrOimXfi2^±) :0. 03 

~0. 5wt%, 

C:0. 01~0. 5wt%, 

0:0. 05—3. Owt%, 

N:0. 002~0. lwt%, 

F:0. 001~2. Owt%. 

[0011] ^W©R-Fe-B**±*ac^«Pff»»^^ ,| «Rtt- *2h*MNd) . ^i? 

A (Pr) , *?*zteWJ* (Dy) . (Tb) & * ^ A (Ho) -Cfe«9 . -ft 

[0012] w^-C% R(Nd„ Pr. Dy. Tb&tfHotf>3*><E>l»*.tt2«E* ±) <D*&fctKMG# 
/>as*U^fc«>, R^25~45wt%lCf5fflSrRS3g«„ ±*>#*L<M:28~32wt% 
[0013] B#0. 8wt%^-e»fia»*«)«^« s ^<*5, 1. 4wt%ft«*.*i:a«** 

*£©8^aMrix*sfc«>* Btto. 8~i. 4wt%tc«Ba«riS3e^-s. *o0*u< 
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{3:0. 85~1. 15wt%~Cfc5o 
[0014] All*. ^^h^iS»^*Jb***5«i** 5 fc5o 0. 05wt%*ilKrCtt««*S:± 
#£«»*#/h*<*0* 3. 0wt%«r«^5i:a««***^*l-<<STi"Sfc» 

. AlttO. 05~3. Owt%K«5H«rRR3e-r5o <M*F*lX«:0. 08-1. 5wt%-C*>5 

o 

[0015] CuteO. 02wt%*jfrCttfiy»*«r±#**5«i*^/h*<*9, 0. 5wt%S:«x 

St^gm^^^^*^^^ CufiO. 02—0. 5wt%^IS^PI^-f So 
,fc»)#*L<»0. 02—0. 3wt%-CfoSo 
[0016] M(MS3Zr. Hf, Ti, Cr, Nb, Mo, Si, Sn, Zru V, W^tfCr05^»l«Xii2® 

#±) tt***H4«>5"^ »Kfiy»*«r±#***±-C«^6^*>*. M ^°- 03wt% 
*i-Cll«^±^t5W^^t^$<4^ 0. 5wt%3:ffi^5i:»e« 
jfe«af<D«^*S*U<*5fc*, MttO. 03—0. 5wt%(C$Bffl$rPI^-t-So £<9#?* 
IXteO. 05—0. 5wt%-^fc'5o 

[0017] **5, *Kwim^z&mmf$.ytmte. mwtL,xm^z>Fe*Aib(Dfc&®xn 

[0018] K»(o) o. 05wt%5lM«-c»±ajM6»iate*)^-<, ^SHftasJWfci-**: 

#*U<?fcV*o Wfe&^t«0. 05—3. Owt%<D*SH^IS3^i"So £Mff*b<ttO 

. 05~1. 0wt%t*fc5o 
[0019] Jg* (C) ttO. Olwt%*^W3ftftttfcft0 J ^t-<. aSMfctfiBtei-**:* 
#*U<fev\, 0. 5wt%£iig;L5^ fiHIfc&ASteTU »<Z>^k**UV ^*#*U< 

fcV\, WfcfcflNKlSOi 01-0. 5wt%<D$5|S^m^-rSo £D#*lXW:0. 02- 

.•IT". - 

0. 3wt%-T?fo5 0 

[0020] £* (N) J*. 0. 0O2wt%*^W«i£Kft«9-^i-C aaH4#Sfc*-*fc«># 

tcfrmmno. 002-0. iwt%«^«5ia(-ps^-r6o w^mxteo. 005-0. 5wt 

[0021] 7^^(F)m0.001wt%*^^{i^^«ftU^-r<^ , 9^»«TL, 
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Hfcjfc5/t«>#*lXfcv\ > Wfcfe^y^ttO. 001—2. 0wt%(D«5fflt-PS^i-So 

iWf^lXiiO. 005—1. 5wt%, Mt-$f*b<i*0. 008—1. 0wt%T?*>5. 
[0022] 7y*Ot^^*t4.7y*««^**^«^XriC^a5E»lCi9« 
5t£;frfc#±3g(R)^MRW:NcU Pr, Dy, Tb&^Hotf>5*>l3tXi3:2S£(.±) , 
R-T-a-^(R(iNd, Pr. Dy, Tb&tmo£>5*>lfitKfii2«£*-k, TfctFefcSVW 

r, Dy. Tb^:^Ho05^lSX{i2Sm-h, TttFeifc3l^JiFefc*©te<^fc<£t> 

Fe-B^»(R»*Nd, Pr, Dy, TbXtmo©5*>l«X«:28E*±) , Xtel*l»& 

t^m^^mm<D^±my^tm (NdF 3 . prF 3 . DyF 3 .TbF s ,s.tmoF s ©5*>i 
[oo23] ^w©R-Fe-B3R#±*ac^aas*mfc*v^, Fe<o-iaJSrco-ce*-r5 

fc% w-taa? (Tc) «r Ji#$*5 -h-e*^fc^^. o. iwt%*srcf**~!J-ia 

i«<* a^hWl^fJ^JfeS*:*- CottO. 1—4. 5wt%(D^HiCPI^:i-§ 0 * 
iXfciO. 2— 4. ; _3wt.%-iC?foSo . , 

[0024] **u-flWBJ)R»* !K;^.**k *>*v ^&im*^»A«* «rstt<z>La, Ce. S 

m. Y, Ni, Mn, Ca, Mg, Ba, Li, Na, S, Pif<D^««(D»i©#ftft, 

[0025] *HH©R-Fe,-BtfiS*MMIt a»o^8slcJ:03R5fti-*tliJ:v> 

[0026] 09*.^ ±mmttt£5Kffim<omn*®Lmu ^.ti^nm^mm^^m 

•Zmtim. ^iti-So :M^7r^-a^7-)^«. l-lmm 
1-30/* mg«lE«*&#U- 10~15kOe^a#'F-C7 P ^JEl~l- 5ton/cm 2 -C 
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ffi&'&. Jfc^BMtfl. 000—1, 200'C-e^U Ar#ffl^ c l :, 400~600 c CT* 

[0027] eat, m^MRxfitnm^u ^mM^^m^m-r^K ^mm^rm<D 
[oo28] imnmi^s. it^i~3] 

tti^JH^b-C, Nd^^/K^^^AO. 0—10. Owt%K Dy^^K7^t 
^"40. 0—5. Owt%) . Co, 7xDJj<Dy, Al. Cu, Ti£rjl:iH£ffl U JC4 

Jt-C30Nd-lDy-BAL. Fe-4Co-l. 1B-0. 3A1-0. 2Cu-0. lTi-XF( 

x=o. o~3. s) (Dm&izm&&. mmwtmM^ ^mammx-mm-r^t i-x<o 

[0029] m^. 3£jz:^*««t*o^yh5/H-"t" 
Ut 0 -t<Z>rit7tHfcSrl, 060 < CT?2R#IH* Jtt^#H£t*-CflB*tU Mt-^*Pbfcm, 6 

*m*#fc. ^fbtb<om^un<Dmmmmfi.o. 237-0. 364wt%,^*»flp»o 

. 039—0. 046wt%, ^mm&tnO. 008—0. 016wt%-Cfoorc 0 
[0030] nbMtMlGWW tol >T. (Br) X.tJ<»«tfj (iHc) £$!l£U ^ 



[0031] 
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\.wi7t>y 


Br 


iHc 


C 


O 
(wt%) 


N 
(wt%) 




to ^ fin 


13 02 


14.97 


0.040 


0.340 


0.014 




0 OS 


13 06 


15.70 


0.042 


0.351 


0.010 




0 1 2 


13 10 


16.21 


0.039 


0.364 


0.011 




0.56 


13.11 


16.08 


0.040 


0.301 


0.008 


mmm 4 


1.1 


13.12 


15.93 


0.046 


0.361 


0.011 




1.8 


12.98 


15.53 


0.046 


0.287 


0.012 


tttS^J 2 


2.7 


11.72 


15.62 


0.043 


0.330 


0.010 


fct*SE« 3 


3.5 


10.68 


15.37 


0.043 


0.309 


0.016 



[0032] [Htfe0d6] 

m^Bntl^X, Hd&rM7-y#£&*0. 0—10. Owt%) , Dy^^(7s*& 
^-fiO. 0~5. Owt%) , mmm. Co, 7in#ny, AK Cu, Zr^OTL, 
JfcT?30Nd-lDy-BAL. Fe-4Co-l. 1B-0. 3A1-0. 2Cu-0. lZr-XF( 

x=o. 045)<D&mz-m&'&. mm&mmu ^mmmx-mmir^t^x'o , m 

ffiW>mmmgQtO. 352wt%, ^m^««0. 039wt%, &as*&tf:0. 12wt% 

#b*tytflai^^j-ovV-c,B«?«jic«* (Br) R-cmmtj (iHc) sraueu/t^ 

^ Br=13. 03kG, iHc = 16. 02kOefcft»*«[*«H4"e*>ofc. EK* W«W 

^©nf^^i ®r® a* ttj5*-em^Fii« > TO £HC1 - hno-cho 

....... — . - — • -v * I 

[0033] [it<tfc#j4] 

W»^tb'rrNd^^(73'*^*<0- 005wt%) , Dy^^(7y*^* 
*<0. 005wt%) % ®#?$c> Co, 7xP#py, AU Cu, ZrSrilMffiU Sf*i*T« 
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30Nd — IDy— BAL. Fe-4Co-l. 1B-0. 3A1-0. 2Cu-0. lZr-XF(X<0 

W&<D&&9kBtteO. 384wt%* #*#WEttO. 041wt%, SXft&ttO. 13wt% 
Br=12. 98kG. iHc = 14. 62kOeW«^tt-C*>ofc, *fc, HH&W$-tf> 

t^^*Srlll6«6i:|PI»<o^«fe-eiI^*:(H2#l»). W&rtM^te 

LTV ^^flSffiWB&tbfco 
[0034] [HiS0i|7~lO, JttSE^J5~7] " 

m^^b-c. Nd^/K7^m-^*40. 0~10. Owt%K Dy^/K7s#r£ 

^MO. 0~5. Owt%) . Co, ^mtu-Kc^ AK Cu, Zrttfft^ifcJBU 

itl?30Nd-lDy-BAL. Fe-4Co-l. 1B-0. 3A1-0. 2Cu-0. lZr-XF( 

x-o, 03-3. 3) <Dm.m^m^^MmmmMu ^^mmxmmir^t^x 

o Cttb©«[^*t*l'OBft3tlji«»0. 261~0. 356wt%, &#*£»*0. 041~0. 
046wt%, ^^ift^fiO. 008~O.AO-15wt%-efeofCo 

ft ^ = 35^ 

B# F^:24Nf^ . 
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[0035] D^2] 



[0036] 





(wt%) 




c 

(wt%) 


O 
(wt%) 


N 
(wt%) 




0.03 




0.044 


0.286 


0.012 




0.56 




0.042 




o run 




.1.2 




0.046 


0.307 


0.011 


lessF'J io 


1.9 




0.043 


0.356 


0.008 


ttufS^J 5 


2.6 




0.043 


0.290 


0.012 




2.8 




0.041 


0.292 


0.013 




3.3 




0.044 


0.261 


0.015 



[«#J11~14, Jfct£0!l8~ 10] 
t^M^LT, Nd^K^fJf^iO. 001wt%) , Dy^^&vm^ *0 



;lt*e29N 



d-2Dy-BAL. Fe-4Co-l. 1B-0. 3A1-0. 2Cu-0. lZrtf>*Ufcfc:E£-« 

3 

. ^unznt^o ^tib<DM&ttw<vmmmmmo. 352-0. 432^%. ^mmmt 

0. 043-0. 050wt%, mmmm^0.-009-0. 020wt%-r*foofc> 

[0037] #<btvfc^w^^ov >r „ mmmMmm (Br) (ihc) zmfeu w 

[0038] DS3] 
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(wt%) 


Br 
(kG) 


iHc 


C 

\\Vl 70/ 


O 


N 


VcMtM 8 




12.7b 


10. v£ 


0 044 


0 407 


0.010 


ii 


0.04 


i o on 


10.0 i 


0 043 


0 432 


0.009 




0.8 


12.73 


17.34 


0.044 


0.366 


0.013 


■m&m i3 


. - 1.3.. 


12.60 


17.21 


0.046 


0.408 


0.011 


SlSS^'l 14 


1.6 


12.54 


17.05 


0.045 


0.426 


0.009 


ttWtM 9 


3.6 


10.51 


16.75 


0.047 


0.374 


0.015 


JfctMH io 


4.1 


8.08 


14.38 


0.050 


0.352 


0.020 
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1] !RSH^^"CR= 25~45wt% (RfiNd, Pr, Dy, Tb&tmotf^lSX^: 

Co=0. 1—4. 5wt%, 
B =0. 8~I. 4wt%. " 
A1=0. 05~3. Owt%, 
Cu=0. 02—0. 5wt%, 

M = 0. 03~0. 5wt%(Mi±Zr, Hf, Ti, Cr, Nb, Mo, Si. Sn. Zn, V, WRUCt 

C = 0. 01~0. 5wt%. 
0=0. 05—3. Owt%, 
N=0. 002~0. lwt%, 
F=0. 001—2. Owt%, 

[2] F(O^*^0. 005-1. 5vrt%X*fo%m&<V^%iimm<VR-'Fe-'B^ 

[3] F<D-£ftAfrO. 008-1. Owt%-Cte«»*^*5ffl*23eiE«OR-Fe-B»* 



WO 2005/123974 



1/2 



PCT/JP2005/011241 
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[B2] 
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6 - 
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